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Abstract of JP2000022288 
PROBLEM TO BE SOLVED: To deal with a 
microcircuit by forming a polyimide resin layer 
brought into contact with a conductor, by turning 
a specific polyamic acid component and a 
specific polyimide component to a polyimide 
group, thereby improving an adhesive strength, 
making quality uniform and suppressing a curl to 
enhance its dimensional stability. SOLUTION: In 
the flexible printed board 1, a first polyimide resin 
layer 3a and a second polyimide resin layer 3b 
are sequentially laminated on one main surface 
2a of a copper foil 2. The board 1 is used as a 
flexible printed wiring board to electrically 
connect an electronic equipment or the like. The 
layer 3a brought into contact with the foil 2 is 
formed by turning a polyimide precursor 
containing a polyamide component to a polyimide 
group represented by formula I [wherein Ar1, Ar2 
are each aromatic group, and n is an integer] 
obtained by reacting an acid anhydride 
component with an amine component, and a 
polyimide component represented by formula II 
[wherein Ar3, Ar4 are each an aromatic group, 
and m is an integer] obtained by reacting an acid 
anhydride component with an isocyanate 
component. 
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14, <p 2 ©tk y 5 kwibs nbio 

t>^tftffi35«fi:^i«^*^»*'Lv\ r©J;5ft#fi!ci 
1"5 r it J: 9, mm2b<D&%%tm&fa±£lt5Zk 

[0 0 6 3] -t LT, #(C, «1^2{B!|©mi ©#y-Y $ 
mil* 1 3 a ©l^»l»3S#m^^{B!l©B 3 ©tK y $ 
KWIBA 1 3 c ©^KS#mi "9 t>«rF**v^t 4 9 
»*Lt\ r*U4, fll?S2©*®ffi$^7j-/Hc^#^ 

[0 0 6 4] -©4 5I-, jKyi'? KttlBJI^^JMIifi 

ic-t- 5 r t \c 4 9 , imBimik&mm 2 omm&mm 

srtas-cts. #tc, ^2t*rLT^fflj©g©3Ky 
-f 5 mmm ©j* $ ic 4 o t * * mm-r s^wst- 

#5 0 
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[0 0 6 5] ftti, ^©7UJf->y>7'!)yhSg 
©«*?££© ff fe, o # x. 5 r. i ©3<- £ a itt 1 1" -5 41 
-et>&<, ^9X^101^1-0:5/^^^^5: K 

JIS©ifyil»5««Sc£MJ&-f 3 r t 5 »4 
[0 0 6 6] ojfic, «±©J: 5fcfllJ*£il5#»W© 
7U#i/^/!) >h*Kl©S£ig£}£i;:o^-C, ms 

[0 06 7]*f, BI3K^-rJ;5**ft:tf*)S«fS2 

[0 0 6 8] rw^fS2±i^jf^i-smi ©zK y 
^ 5 kwjbji 3 a <DttmT'hz>% i ©tk y 5 kh«p^ 

Ui$y -7-£f£5 0 J£-LT, r©#y 7 5 y;?jK7V# 

y r $ y 9 $7 v-tf y ^-^nm~m^ t ±.m%mm 

[0 0 6 9] 7j*5, ±IB^Jt LTil, tftRff, 30 
f^-2-fnyKyf©fn!)KyIM N, N* 
-v'y^/UT-fe f*7 5 K^©7-fe b7 5 * u 

ttO^>5)N-^^-2-fn y Ky©ffifflaW*L 
[0 0 7 0] ^±W<t5tCLT, miVtfV-l 5. b'ffim 
[0 0 7 1 ] Z\<D£?ic£f$.£htz$f$l<D#!)4 40 

^ife^J: t»RJ¥l /i m~5 ymt/fSJ; 5f£fi*iJU 
#Jf 3 1 fcJ&*1-*„ ±3Ba«&ft«MF£ LTtt, 

[0 0 7 2] ilf, ^fiSt jKy -Y 5 KUfr 50 
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5. 

[0 0 7 3] r©<tt, ^l©jKy^5 KMIEWf 3 1 
©£g#j?3S*fi, 2 0 %~ 3 0 4 L</\ 2 0 

TT*fc5t, 8fcJ&*£*i.5a5 2©2K!M$ KWJ&JI3 
b t©S*3fia^{STLTL4V>, if PaWlSt;^ c-^f- 
V\ *fc, 3 0%«±T'fo5ir, a*±iSofc7U^rv' 

7Vu7 y y K ££ 1 \zts It 5 ^JifS £ # y -Y $ KWIBfi 
t ©SifSI*^^ udE->^yy y ngKD-f 5 nt: 

■f, *&-*SiS©t©^»6>ti/j:v^fcT-fe5. 4fc, 
5. 

[oo74]fc £©#y^s K«rsfwi3 i±iyg 

fifc-f"5*2©*y-f 5 KWHJI3 bffi©^2©7Ky ^ 5 

[0 0 7 5] d©^2©xKy<5 KM^ffl^^^Ji, 
jR 1 ©^ y ^ 5 KHU^ffl !7=* t ra«*«tt»«E+T? 
±56 L7c «t 5 /j:^-«7k^i t $ > t ^SJS $ 

*T£i*1-$. ^©SJiSttlSfRiSiS-efcSfcft, 

5. ilf-, itio'C-goT;, t< (i^5t;~5 ot; 

l-TKJ^^*§ 0 ^©ttgriSAVMg-g-lCii, 9 0^!^ 

isv^aft-^jtwaa-r * r. t fc J; ti *feSSr<g;T$-y:'5 r. t 

r©tt, ^r«E7kfei:^#Kv ; 7$yi:^ 

oogj£$-ar-ct>ftv\ m-^Mt^m^r^ v© 

^/Htl4, S^t^SW^aSLV^S, 7^)1 0 : 9~ 
9:1 0©@fflrt-ei55^©if*>P>A»-*?rii^H;fflV^ 

[0 0 7 6] W±Oi9(CUT, JR2©jJfy^5 KttJffi 

Si'fflv^m2©/Ky^f 5 K«irefttffli7=^is^*n 
[0077] r©±5i^^^2o*y^f 

S 0 5I^1-J;5I-, J£l©*°y 

*»LT*»frBf£«WB$-S\ m2©7Ky^C5 KWIE 
M32e^U iR^^UASOtftS. ±|B 
iiicfe^ri: ^ 1 ©^y 4 S KmilEfrJl 3 1^ 

WMi- t Pfil* t ©*ffl c t ^T-# 5. 
[00 7 8] -©irt, »1 * KWK#:®3 1 

i m 2 ©^k y 5 KSu^^g 3 2 i &&t>ittzmftm%; 

A&3 0%~5 0%t1-5r i#»JU\ 3 0%^T 

5 K»BBJB3b i©»»aSft^fiTL-CL*lr\ JflRlil 
HSr^C^-t-V^ 5 0%^±T'fe-5i:, ftlgl: 

T«ja^jEr.5. ^©fc©, iii^e«^©rsgfi, *g*f 
0«lkfcJ:5jia«JjBrb4v^««-r«rK:l»tL*v^ 



(10) 

17 

ifi. Mz-t£. N->?vi/- 2 - fn y K>5r^Jir Lfc 
#S\ ^©$,&^2 0 4XT*fc3©Ti8^ff3§i;<|;5 0 
yotlTt-r^/ctoliii, ftil5fig£l 7 Ot^l-ftfift 

[007 9] r©±.5*xe*«-c^$tifc» 
1 ©7f? y 5 KfflH{fc/1 3 l&t>*S52©;Ky ^ 5 KtHTK 

V^CDT\ Z.^XM&MmZMLX&fflZW%£-&Xt3 

[0 0 8 0] lift, Z.(Ot £©&j&fiJtl4, 2 1 0°C~ 10 

25oic^w*l<, ^<nmm!&m\c£ y#y-r $ km 

^{Wf 3 1,32 £&©8I3M? 7 %~ 1 0 %US. 

l'^S1-5rir WJLl\ 2 5 0TO±ffe5i:, « 
l2tif5ll©;KH5 KiitWg 3 lt©*-!J7 
5-7?SW5 KftLTL£V\ Kft&SlttJ^S 

i>mL<t£Z. 2 1 0 £ C«TT*fi^##3i§aSr7%«T 

jf^ft$r7%^TI-L^^i:, ^XgcDn-^T-^ $ 20 
Kft-f 5 & 7" a y * V ^2* jg - iq % £JR}f -g- 7 A t\> A 

[0081] in 6 5 fc, ±ie©&jwg-a- 

3 0£n — ^^tc##fet) . 3 0 0°C~3 5 0 

°cro?ag$5iaT^DiftMa^M lt±|2©s& 1 xw» 2 © 

KttBfrJlS 1, 3 2*-mc<< * KftLT, ft 
**«ft, 0 7|c*i-J:5*«jfF2±JtJ(SlAVSl2©jK 

y -f 5 h'ffimm 3a, 3 b $ titc y ^y^y 
y vhs«i^^M-rso 

loos 2] /Ky< 5 vmmm* smsi-t^i-z 30 

<< S KftSrfTAtf&v. 

[0083] *fc, mkZQmmztix^zyu**/?' 
*y°v y vmmn-mt Lxii, ^±(cffMi--5^y 

-Y5 K«Mri\ ftl 0|r^1-J;5^»jgir^$tiT^ 
Stc0^5fc5 o l^L, Z(D#})4 5 Kffiflggtt, fo< 
*T*k®?S*#Ji:v ? T5 yt^bJiSsKy^ 5 KttKtt 
5 Kft-f 5 r iirioT, ft i o ic^-f-j; 5 40 

[0 0 8 4] if-wnnyu^i/y^-f^) > f-g;g 

lt'14, ±&Ltz±?\c s |gl©#y^S KWIBJI3 a 
tJEfcffiaWfcW 5 KftSlxfcftl 0ft*1"J*^Sr^ 
tf^y-i'S KffiNBttiJS^-c, rcotfy-rs: KiNEtt:© 
5t.©^s: KftSixTV^i^J*^-*^^^ 5 Kft-fS 
r £ I c«k o t JfM $ 5 1 © T* fe 6 „ 
[0 0 8 5] iot, ±e©«*0«£#38Wi:M\ 

ksmm- 5# y -r s K«w§jf ©# y ? kmh^©* 
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[0 0 8 6] «i01t*nt^5 7l'^^ 

*y^ $ mmm*mmi&j8.Lith<Dtfjbz> 0 :©7u 

VK«S:|ftt)jgLt?5-i:tJ:9, #JlO#y >f 5 Kmf 
5 KSftKflcJIS:— *ftW 5 Kft-TS r. i »c«t t) , #S 

[0 0 8 7] *° y ^ $ K«reft*»xxtr$fcjft 

ertfy-r 5 kiwb#^? Kft*n*. 

ft^ic^ScDTKy-r $ KWBfrJI*-«K:-r 
[0 0 8 8] LfaL, Z.<n'$L$k<F>y\'*i:~s7'>V-7'yi<'Y 

Xh<9. **ifeSS:#Jt-f StfiW©^|— /it©*r«Jt 

[0 0 8 9] *iK©7l/+v'^7 , !)yHK 
im *»Wlc-f 5 Kfti-Sfttfic, j»ft±l^g1-5^ 

±terot¥*F!iT'f4^y-r' $ KHuPfr^^XLfc^wKig 

xgicr^f^^y-r * mmiw&mimtof 5 Kft 

mm 

Kft§nTV^5/KyW5 KJKrKflsSraiSW^ffiv^at© 

[0090] -rt£t>h. ±.mo'&*mt*&mttt. # 
Jif#ig©*°y^ 5 mmtomtft&M ? Kft-f 5mr 

^TW^-f 5 Kft$^TV>5^T-l4|^-©J;?/c 

ttiA^'f? Kft*Sr*AKjftl»i-5 3i:*Jprt|-C*>Q. 
[0 0 9 1] 

[0 0 9 2] *-f, *»T5y^»«rft©J:5K:-frJ*U 
fc„ LT V ^figUfcjKyr^y^lljSSESr^? Kftt 

[0 0 9 3] <§|5^-Y 5 KftSilfcJKy y^»»»E 
©^> 

( 1 ) - 1 

5feTv 4, 4' -v ; 7;/^7i-/ux-f;i' (DP 
E) 120g (0. 2. 0kg©N-^f 
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/V— 2-t'nD K^+lc^U 2 CClcffttfLfcflS 
e>, trn^oy y hK-4t2K* (pmda) 2 

l8g (i. o^u) £^!inLlB#fflgj&£-£T, mm 

[0 0 9 4] #ck % r»^*7K^»7°u/ify -r— m h y 

^V-^ y->T^>— h (TOD I) 10 5. 6g (0. 

4*a0" Sr'j&jqu 6 o < C*-e^*(i#fiLfc. r©s 

^LT> r^CN-^f^- 2- tfn y KV2. 0kg 

^yr$y^g?^?r#fc 0 

[0 0 9 5] (1) -2—S-EBflll (1) -9 

»i, ^« (1) -1 i:PI«ICLT. SHMS KfcStl 
[0 0 9 6] «±©±3fcLT#e>*lfca«H5 KffcS 

ffffiLfc. ^ 1 l^-To 

[0 0 9 7] ( 1 ) fta*W 5 KflS*©«5£ 



20 



10 



20 



' KflsSftfcStefctta*^ 5 Kfc*£U r©tfy75 

[0 0 9 8] #0-*R3te#*m$:«JH LSERW& (A 
TRft) JCfc t) , 5 KS©B*lR$fcfi 1 7 8 0 cm"'© 
IrI*W-* 1 0 0^%-T 5 K<tLfcB#©^ 5 

[00 9 9] ( 2 ) *SgXtfHJB#©ffl£ 

@^©#l^^^jx-e*ixBMttSH-S.o : 3 0 OtJfciStt 

[oioo] o) ^?^te#?ae©sijs 

d ©SMK 5 Kft: SftfcJf* 3 T 5 y * ItigfflcfrJf: $ 3 5 

flO^I-f5KftLf: t CWftfSSr^j/^^ 

Tifibftfctfy-f 5 K7^;vAd^7^etiaft^, * 
£j£*f«H-8: (DSCft) fciDSaSLfc. 
[0101] 

[Si] 







y75> 




< ^ mm 


mm 

PaS 


% 


#7* 


<i)-i 


PMDA 
(1. 0) 


DPE 
(0. 6) 


TOD I 
<0. 4) 


40 


2 0 


1 0 


3 0 5 


U)-2 


PMDA 
(1. 0) 


DPE 

(0. 9) 


TOD I 
(0. 1) 


1 0 


7 


1 0 


2 8 5 


(1) -3 


PMDA 
(1. 0) 


DPE 
(0. 7) 


TOD I 

(0. 3) 


30 


1 6 


1 0 


290 


(l>-4 


PMDA 
(1. 0) 


DPE 

(0. 5) 


TOD I 
(0. 5) 


5 0 


2 5 


8 


3 0 0 


(l)-5 


PMDA 
CI. 0) 


DPE 
(0. 3) 


TOD 1 

(0. 7) 


70 


30 


8 


3 1 5 


(l)-6 


PMDA 
(1. 0) 


DPE 
(0. 6) 


ND I 
(0. 4) 


80 








(l)-7 


PMDA 
<1. 0) 


DPE 

(0. 6) 


ND I 

(0. 4) 


40 


6 


1 0 


290 


(D-8 


BPDA 
Cl. 0) 


DPE 
(0. 6> 


ND [ 
(0. 4) 


40 


20 


1 0 


2 7 0 


(1) -9 


BPDA 
(1. 0) 


DPE 
(0. S) 


TOD I 
(0. 4) 


4 0 


3 0 


10 


2 6 0 



PMDA : l£a;OJ 

8 PDA : 3, 4, 3', 4 *, -t'7i-^f h^*^#>tt-fc*fc 

DPE : 4, 4 \-yrt/V7*~fr*-T)V 

TOD I : Y-VifriM Vi^7*-h 

ND I : l, 5-^7&V>^^>7^h 



[0 10 2] <#y 75 y*HS*©*J*> 

&jslm (2) -l 

mamm-tt m+#*>6 o y ? 

(Dfcj&mz^ /<7 7 3i~U>i/T 5> >- (PDA, H#fk 
m±M) 0. 866kg (8. 00 k* 4, 4 ' 

-^T^^x^/Ux-f^ (DPE, fPSRjil^ktt 

st) i. 6 0 3 kg (8. oo^) k&&m#x&-m 

mTT^jN-^^/u-t°a y (NMP, Efftf 
^J4 4kg(cSfi?Lfc 0 ^Oi, 5 0 o C{C:fc^T 
tTD* y y httrfeKtt (PMDA, =£;tf*fb^tt 



50 



SSI) 3. 523kg (16. 14^) 
»e>3«PIBRJK**fc. wC7)J:5(-LT, 1 2 

%£>2 5t;fc*5tt5ttS2 OP a • ScOTKyr^y^^ 

[0 10 3] r*)#y 75 3/^mWRSrHilB±fc 

*U 8 0°C~1 6 0°C(7)Jg^rT«^^i$c^^:fc 
2 3 0t-3 5 0 , CJf#fiU 3 5 0°C-C3 0# 

[0 10 4] 4ftft*2«H»«t 6 ^s/^>'^L"C 
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[0 10 5] ^Bfeffll (2) (2) -7 

*W£-fc£te£tffc£tfM4, £$0fl (2) -li» 
[0 10 6] «±OJ:5^LT#bilfcjKy^ 5 



22 



* ioio7] (4) mmBm^Mmm 

*A'T-^7>T-f— (TMA : SCC 1 5 OCU, S 1 1 
tttO SrttfflU f!2. 5-5. 0g«r;Wfc3l!Rfe 
io o°C~3 5 o'C©ittasiBffl©M£? f -*fc 

[0 10 8] 





<z>a& 


v7s: 
5?75><a) 




molit 
<a)/<b> 


x10"VK 


(2)-l 


PMDA 


DPE 


PDA 


50/50 


20 


<2).-2 


PMDA 


DPE 


PDA 


90/1 0 


30 


(2)-3 


B PDA 


DPE 


DABA 


2 5/7 5 


2 0 


(2) -4 


B PDA 


DPE 


PDA 


80/20 


28 


(2) -5 


B PDA 


DPE 


PDA 


10/90 


1 0 


<2)-6 


BPDA 


DPE 




100/0 


3 5 


(2) -7 


DSDA 


DPE 


PDA 


90/1 0 


3 9 



PMDA 

B PDA 

DSDA 

DPE 

DABA 

PDA 



: 3, 4. 3' . 4. -t^7xr:jUxh7*^>«r:^«] 



4. 4' -VT3y^>XT=U P 



[0 10 9] o#*|C, £JUL©J: 5f-LT# feftfctfy T 

[0 110] <7Udr->7'yU7 e y y h*K©ft£l> 
tftWl 30 
5fc1\ J¥£ 1 8 /z m v itB 5 4 0 u m<T>mM&ife (ffiS, 
£:CF-T9-LP, liffl^JRttM) fcffljftU r© 
«f§±£, -g-J&t&J (1) -lWSMH'S K-fk^itfcsKy 

[Olii] ^©3U ©#yf 5 KfflMWMthfc: 

■&j&m (2) -iffl*y75^isiM, >c$ hvbft 

fg2©tf?y^5: KlffiPfWI&JgjfcL-fc. r©£#, fl 40 
,Xt«B 2 ©# y -f $ KDff»ftJiSr^jD*fc»#»|B4H: 
3 0%T'feofc 0 

[0 112] Sid, £©±|Jl, (2) -2©7Ky 

9l«iILtWJt, ^3©7Ky^5 KflMBWI 
KSMMWB© 3 S££fc-frfc»#|WS*tt:.3 8 %T-fco 

[01 1 3] ««B2±^»l,.ff2»t/*3©jK 



2 3 0*C©ig«tt«JFfcTj!H!»&au *^**JWSr» 
3g£*fc 0 r©t#, 3S©«#jf^S«, 7. 9%i 

[0 114] i«^RM7>f;UA 1 0 0m» 

J;5l-#t©ofc 0 Lt> w©d— /^©^JSS-a-7 

yyfttmmx* mmmm* 0 . 1 

U #5 1 ^FffldMtT 3 5 O'Clcpjjf £-ltfc 0 
[0 115] ^©&, ^©3 5 Otiai 5#Mi£]#L 

5 KfcU £1, fg2&u:|g3©jKy ^ 5 KttJBJifrTK 
fjJcbfc -t©^, ^*#HMTT*2 0 0°CST*l^fiL, 

[0 116] -t Lt, n-/^(c##^lbixfc^«i-e-Y 

[0 117] SIM 2 2^jfcjg| 1 4 % T W.ttflU 1 
* 3 \C7frf£ o tK y *f $ KJtfJBJioOSft'MF^a 



7 u*->^>:/y > nagfc#fc. 

[0 118] Ul±©J;5tLTWfc^3t7U'*->7'/v-^' 
y>hS1S(cov^T, £*7©fF«f*®*£m\ *©«U£ 
3 Rtf* 4 IC* Lfc. 
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[oi 1 9] mt%m<pijm 

(5) Zft$#«*Og!|£ 

to 

[01 2 0] r<Cfc*>, S«Lfc#JS«^7^/UArom 
^#»«*= (wO-wl) XI 
J: of, IKwOl:^!;^? Kttlftl^MLfcSC 

Kfc£-£T±f2wl, w2aij^bfc 0 LT, SJSLfc 
wO, wl, w 2 <7)fi5r±!ES; (1) I'ftALT, 

[0122] ( 6 ) mm&feomfe. 

SU #^gB, ft^|pJlC^)5 Om 3 4^ £15,5. 

[0 12 3] -tUT, *F B l$&U«£|5<75^;ft, 
-ftUC-o^T, =§-g|S#©3g?g£ 1 . 5 9 mmifillC^ 5/^ 
^KioTff^U .^MSco^ltli^L^^ J I S 
C 6 4 7 lKflSC-C, ##H?S£«ffiffi£:ii9 OgroSit 

[0124] ( 7 ) ^f&gc/Stt (HX^*) WifJJg 
>tffi^Kai«^ffi^^ttJ IS C 6 4 7 1 leff 

l^T, 2 1 OmmX 2 1 Ommffl^t ^fflM^olt, 



24 



. > hS^coaftSrw lit, 5 K«©7 t^v-TVP 

y v h £&*>t>&jR& sr ^ ^ y ?\z. x v l xm 
ties: (i) i^-t^ix-So 

* [0121] 

00/ (wO- (wl-w2) } • • (1) 

w&m<o&Mk (oitm^tfw Lx^mgfe&zx&tz, 

MIC, 1t-£#y^ 5 K7^/WASr2 8 0°C(C1 OftfflWt. 
[0 12 5] (8) #-/KD$iJ£ 

7U*c -yy/uy]) ^ hS^Sr 1 0 OmmX 1 0 OmmiO 

tz a ^>TS-2 6 O^CT-^Bt^gLfc^lC, 

20 l^ill£LT#-/W[&¥¥S£Stt!Lfc, 

[0 12 6] Hffi^cO^U^ri/^yy VMS 

»«?SSr^s'^>^^J;?)|^*LT^-a-^y^ 5 

fS©*ffitl^«(cLT^S5:^2 6 OtTT'Mf©* 

[0 12 7] 
[*3] 



(14) ^2 0 0 0- 2 2 2 8 8 
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m 
w 


1S10 




rows mum 


<±&* 




A* 


ttm 


JfSE 
3% 




jim 


$m 


& 

M 
fl 






% 


$2© 
#1X3 FJS 
xlO °/K 


xlO~ 6 /K 


i 


(1) 
1 


2 


25 


(2) 
1 


22 


30 


(2) 
2 


3 


38 


40 


20 


30 


2 


(1) 

3 


2 


25 


(2) 
1 


22 


32 


(2) 
2 


3 


40 


^ n 
o u 


20 


30 


3 


(1) 
4 


2 


27 


(2) 
1 


24 


38 


(2) 
2 


3 


36 


D W 


20 


3 0 


4 


(1) 
1 


2 


25 


(2) 
3 


20 


35 


(2) 
4 


3 


40 


4 0 


2 0 




c 

u 


(1) 
7 


2 


25 


(2) 

3 


22 


30 


(2) 
4 


3 


39 


40 


9 n 
z u 


9 ft 


ft 
0 


(1) 
8 


2 


26 


(2) 
3 


22 


31 


(2) 
4 


3 


38 


40 




9 ft 


7 
I 


(1) 
9 


2 


25 


(2) 
3 


23 


30 


(2) 
4 


3 


38 


40 




V M 
Z o 


o 
0 


<D 
8 


2 


25 


(2) 
5 


22 


33 


C2) 
€ 


3 


39 


40 


1 0 


3 5 


9 


(I) 
1 


2 


2 5 


(2) 
2 


22 


30 


(2) 
6 


3 


39 


40 


3 0 


35 


10 


(1) 
1 


2 


26 


(2) 
6 


22 


3b 


(2) 
7 


4 


41 


a n 


35 


39 


11 


(1) 
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2 


27 


(2) 
6 


22 


35 


(2) 
5 
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